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P7(55-1) 15 +～++ +++ +++ -～+ + ++～+++
（強毒） 15 +++ +++ +++ +++ +++ +++ 












数 上位葉 中位葉 下位葉
（無接種） 6 － － －
4L 8 6 － + ++ 
7～8L 28 6 －～+ +～++ +++
12～13L 42 6 +～++ ++ +++









数 上位葉 中位葉 下位葉
草丈(cm) 地上部生重量(g)
（無接種） 6 － － － 83.6±2.5a1)  165.1±19.2a1)
2L 5 5 － －～+ + 85.6±3.2a 153.1±12.4a
4～5L 12 5 －～+ + + 80.4±6.0a 119.7± 6.2a
7～8L 19 5 －～+ + +～++ 77.8±5.1a 125.0±10.2a










株数 上位葉 中位葉 下位葉
草丈(cm) 地上部生重量(g)
（無接種） 6 － － － 82.5± 5.2a1) 109.1± 9.3a1)
1～2L 7 6 -～+ + +～++ 68.7± 3.6b 84.7± 4.4b 
3～4L 17 6 + +～++ ++ 73.0± 5.6b 77.2±10.7b
6～7L 27 6 +～++ ++ +++ 73.0± 6.0b 78.1±19.9b






























無接種 無 9 － － － 120.2± 7.2a1) 145.7±10.7a1)
弱毒 P7(55-1) 14 -～+ +～++ +++ 98.1± 8.8b 83.5±10.3b 
RNA単独 sat55-1 14 -～+ +～++ +++ 96.9± 7.3b 77.9± 9.7b
ヘルパーウイルス P7 15 +++ +++ +++ 60.9±13.8c 55.9± 9.0c





























































































報告例がある（HARRISON et al., 1987, JACQUEMOND et 
al., 1988, MASUTA et al., 1994, MCGARVEY et al., 
1994, PENA et al., 1994, SAITO et al., 1992, SAYAMA 
et al., 1993, TIEN et al., 1991, YIE and TIEN, 































１．試験７（2000 年）  
試験区 供試株数 果実数（個／株） 果実重量（g/株） 平均重(g/個) 
無接種 18 17.1(100)a1) 2703(100)a1) 157.3(100)a1)
強毒のみ 18  2.1( 12)b 167(  6)b 82.4( 52)b 
  弱毒１ P7(55-1) 18 10.3( 60)ab 1258( 47)ab 122.2( 78)ab 
  弱毒２ P7(28-19) 18 13.1( 77)a 1774( 66)ab 135.6( 86)a 
２．試験８（2001 年） 
試験区 供試株数 1) 果実数（個／株） 果実重量（g/株） 平均重(g/個) 
無接種 24  23.4(100)a1)  4540(100)a1) 193.8(100)a1)
強毒のみ 24   7.6( 32)b  735( 16)b 88.5( 50)b 
弱毒１ P7(55-1) 22  11.6( 50)bc 1404( 31)b 113.0( 57)b 
弱毒２ P7(28-19) 24  15.0( 64)c 2175( 48)c 144.1( 74)c 
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病   徴 1) ウイルス濃度 (ng/ml)2)
試験区 二次接種
供試
株数 10 日後 20 日後 30 日後 40 日後 10 日後 20 日後 30 日後 40 日後 
強毒 無 6 +++ ++～+++ +++ +++ 1064±1434a3) 150±87.4a3) 671±306a3) 1370±710
弱毒１ P7(55-1) 6 +++ +～+++ +～++ +～++ 375± 444a 25± 9.9b 37± 4.5b   37± 7.5
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 It is thought that virus diseases in plants can not to be 
cured by application of chemicals.  Removal of diseased 
plants from the field is the sole practical counter-
measure to prevent diffusion of virus disease. In 
agriculture as well as medicine, attenuated viruses are 
used preventively as vaccines to protect plants from 
damage  caused  by  v i ru ses .   We  f ound  tha t  an  
attenuated virus having a satell ite RNA reduced 
symptoms on diseased tomato plants infected with 
Cucumber mosaic virus (CMV).  Inoculation tests under 
various conditions were performed to investigate the 
abil ity of the attenuated CMV to reduce mosaic 
symptoms on CMV-diseased tomato plants.   Mosaic 
symptoms were alleviated from the top leaf of the  
diseased plants about 3 weeks after inoculation by 
post-inoculation of an attenuated virus having a 
satellite RNA.  Furthermore, the attenuated virus 
improved the quality and quantity of tomato fruits.  
Symptoms were reduced more effectively if the interval 
between infection with the CMV strain and inoculation 
of the attenuated virus was short.  The effect was more 
pronounced on young plants.  Challenge inoculation 
exclusively with satellite RNA molecules resulted in 
cure of the CMV-diseased tomato plants, indicating 
that the al leviation of symptoms was due to the 
satellite RNA.  These results show the possibility of 
plant virus disease protection by satellite RNA that 
attenuates CMV, i.e., therapy for plant virus disease. 
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